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Introd uction

TheFedead Reformulaed GasolineProgam (RFG) establishead in theClean Air Act
Amendments of 1990, and implemented in 1995, has provided substantial reductions in the
emissions of amumbe of ar pollutants from motor vhicles, most notaly volatile organic
compounds (precursors ofam®), carbon monaae, and mobile-source air tiws (benene, 1,3-
butadiene, and others), in most cases resuhiggnissions reductions thataed those required
by law. To address its unique air pollution challesgCalifornia has adopted similar but more
stringent requirements for California &=

The Clean Air Act requires that RFcontain 2% oygen, byweight. Over 85% of R6
contains the oypgenate methiytertiarybutyl ether (MTHE) and approxnately 8% contains
ethanol - a domestic fuel-blendisgpck made fromrgin and potentialljrom recyled biomass
waste. There is disaggement about the precise role of/genates in attaininthe RFs air
guality benefits althouig there is evidence from theisting progam that increased use of
oxygenates results in reduced carbon mat@xemissions, and it appears that additives
contribute to reductions in aromatics in fuels and related air benkfisspossible to formulate
gasoline without oygenates that can attain similar airitwxreductions, but less certain that,
given current federal RE requirements, all fuel blends created withoytgexates could
maintain the benefits provided today oxygenated RE.

At the sanetime, theuseof MTBE in theprogam has resulted in gjowing detections of
MTBE in drinkingwater, with between 5% and 10% of drinkingter supplies in hiy
oxygenae use areashowingat least detectable amounts of MVH.BThe geat majorityof these
detections to date have been well below levels of public health concern, withiaggtetxone
percent risingo levels above 20 pptDetections at lower levels have, however, raised consumer
taste and odor concerns that have caused water suppliers to stoponsingater supplies and to

YAreas usindRFG (2% byweight oxygen) and/or Oxfuel (2.7% byweight Oxygen)
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incur costs of treatment and remediatiofihe contaminated wells include private wells that are
less well protected than public drinkimgater supplies and not monitored for chemical
contamination.There is also evidence of contamination of surface waters, particdiaihg
summer boatingeasons.

The major source ofrgundwater contamination appears to be releases from wodedy
gasoline sbrage systens (UST). These sgterms have been upgded overhe st decade,ikely
resultingin reduced risk of leaks. However, goproxmately 20% of thestoraye systans haze not
yet been upaded, and there continue to be reports of releases from sonaeleghggtems, due
to inadequate degsiginstallation, maintenance, and/or operatibmaddition, manyuel storag
systems (e.gfarms, small abovergund tanks) are not currentiggulated byU.S. EPA. Beyond
groundwater contamination from UST sources, the other major sources of water contamination
appear to be small and largasoline spills to gound and surface waters, and recreational water
craft - particularlythose with older motors - releasingburned fuel to surface waters.

The Blue Ribbon Pand

In November, 1998, U.S. EPA Administrator Carol MoBner appointed alBe Ribbon
Pand to investigate thear qudity bendfits and waer qudity concerns asocated with
oxygenates in gsoline, and to provide independent advice and recommendations stoway
maintain ar qudity while protecting water qudity. The Pand, which mé six times from &nuay
- June, 1999, heard presentations iashngon, the Northeast, and California about the benefits
and concerns related to BFRand the oygenates; ghered the best available information on the
progam and its effects; identified kelata gps; and evaluated a series of alternative
recommendations based on their effects on:

- air qudity

- water qudity

- stability of fuel supplyand cost

The Findings and Recommendations of he Blue Ribbon Pand

FindingsBased on its review of the issues, the Panel made the follawagll findings:

. The distribution, use, and combustion e$gjine poses risks to our environment
and public health.

. RFG provides mnsideable air qudity improvements and bendfits for millions of
US dtizens.
. The use of MTIE has raised the issue of the effects of both BB ne and

MTBE in gasoline This pand was not onstitutel to peform an indgpendent
comprehenste heath assessentand has chosen tely on recentepors by a
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number of state, national, and international healédmeigs. What seems clear,
however, is tha MTBE, dueto its pesistance and mobilityin waer, is morelikely
to contaminate pund and surface water than the other componentsofige.

. MTBE has been found in a number of water supplies nationwide, primarily
causingconsumer odor and taste concerns that have led water suppliers to reduce
use of those suppliesididents of MTHE in drinkingwater supplies at levels well
above EPA and stateiiglelines and standards have occurred, but are Tére.

Panel believes that the occurrence of NETB drinkingwater supplies can and
should be substantiallgduced.

. MTBE is currentlyan integal component of the U.Sagpline supplyboth in
terms of volume and octanés such, changs in its use, with the attendant
capital construction and infrastructure modifications, must be implemented with
sufficient time certainty, and flexibility to mantain the stability of both the
complexU. S. fuel supplgystem and asoline prices.

The followingrecommendations are intended to be implementadsagyle packagef
actions designed to simultameously mantain air qudity benefits while enhanang water qudity
protection and assurirgystable fuel supplgt reasonable cosT.he majorityof these
recommendations could be implementeddaleral and state environmentaéagies without
further legslative action, and we would wtheir rapid implementationWe would, as well,
urge all parties to work with Corrgss to implement those of our recommendations that require
legisldive action.

Recommendations to Enhance Water R otection

Based on its review of the esting federal, state and local pregns to protect, treat, and
remediate water supplies, th&uB Ribbon Panel makes the followirescommendations to
enhance, accetake, and egand exsting progams to improve progction of drnking water
supplies from contamination.

Preventon

1. EPA, workingwith the states, should take the followiactions to enhance
significantly the Federal and State Undeaund Storag Tank progams:

a. Accelerae enforcemantof the rephcenentof exsting tank systens ©
conform with the federallyequired December 22, 1998 deadline for
upgade, includingat a minimum, movingp have all states prohibit fuel
deliveries to non-up@ded tanks, and addiegforcement and compliance
resources to ensure prompt enforcement action, espenialtgas using
RFG and Wintatime Oxyfud.



-4 -

b. Evaluate the field performance of currergteyn desig requirements and
technoloy and, based on that evaluation, improv&emym requirements to
minimize leaks/rdeases, paticularly in vulnegable areas (see
recommendations on 8head Protection Pragm in 2. below)

C. Strendhen release detection requirements to enhancededgtion,
particularlyin vulnerable areas, and to ensure rapid repair and remediation
d. Require monitoringnd reportinggf MTBE and other ethers in
groundwater at all UST release sites
e. Encourag states to require that the pirory to drinkingwater supplies,

and the potential to impact those supplies, be considered in land-use
planningand pemitting decisions for sitingof newv UST fecilities and
petroleum pipelines.

f. Implement and/or ggand progams to train and license USTssym
installers and maintenance personnel.
0. Work with Congess to eamine and, if needed, pand the universe of

regulated tanks to include undeogind and abovegund fuel storag
systams thd are not arrently regulated yet posesubstatial risk to
drinking water supplies.

2. EPA should work with its state and local water sugaltners to enhance
implementation of thedéleral and State Safe DrinkiVgater Act progams to:

a. Accelerak, partcularly in those areas whered= or Ox/genaed Fuelis
used, the assessments of drinkiveiter source protection areas required in
Section 1453 of the 1996 Safe Drinkigter Act Amendments.

b. Coordinake the Surce Water Assessrantprogamin each site with
federal and state Undeoyund Storag Tank Progams usinggeographic
information and other advanced datateyns to determine the location of
drinking water sources and to identiyST sites within source protection

zones.

C. Accelerak currenty-planned mplementation of esting for and repoitg
of MTBE in public drinkingwater supplies to occur before 2001.

d. Increase omgng federal, state, and local efforts inelltiead Protection

Areas including

- enhanced pamitting, design, and system instdlation requirements
for USTs and ppelines n these areas;

- strenghened efforts to ensure that non-operati!8JI's are properly
closed;

- enhanced UBrelease prevertin and degcion

- improved inventorymanagment of fuels.

3. EPA should work with states and localities to enhance their efforts to protect lakes
and reservoirs that serve as drinkuagter supplies byestrictinguse of
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recreationd water craft, paticularly thosewith oldea motors.

4, EPA should work with other federalegies, the states, amqivate sector
partners to implement panded progams to protect private well users, including
but not limited to:

a. A nationwide assessment of the incidence of contamination of private
wells bycomponents ofagoline as well as bgther common
contaminants in shallomrgundwater;

b. Broad-based outreach and public educationnarog for owners and users
of private wells on preventingletectingand treatingcontamination;

C. Progams to ecourage and fecilitate regular water qudity testing of
private wells.

5. Implement, throuly public-private partnerships, ganded Public Education
progams at the federal, state, and local levels on the proper haadtingjsposal
of gasoline.

6. Develop and implement an inteded field research progm into the gpundwater
behavior of gsoline and oxgenates, including

a. Identifying and initiatingresearch at a population of UST release sites and
nearbydrinking water supplies includingites with MTEE, sites with
ethanol, and sites usimg ox/genate;

b. Conductingbroader, comparative studies of levels of MEfBthanol,
benzne, and otheragoline compounds in drinkingater supplies in areas
usingprimarily MTBE, areas usingrimarily ethanol, and areas using
or lower levels of oygenate.

Treatment and Remediation

7. EPA should work with Conggess to egand resources available for the up-front
funding of the treatment of drinkingater supplies contaminated with MEBnd
other @gsoline components to ensure that affected supplies can be rapaibgd
and returned to service, or that an alternative water sgpplype providedThis
could téke anumbe of forms, in¢uding but not limited to:

a. Enhancinghe exsting Federal LeakingUndergound Storag Tank Trust
Fund byfully appropriatinghe annual available amount in thend,
ensuringthat treatment of contaminated drinkwgter supplies can be
funded, and streamlinindpe procedures for obtainifignding

b. Establishinganother form of fundinghechanism which ties the funding
more directlyto the source of contamination.
C. Encouragng states to consider tating State Revolvindrunds (SRI-to

help accetérae reament and renadiation in high priority areas.
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8. Given the different behavior of MTBIn groundwater when compared to other
components of&soline, states in RE and Oyfuel areas should reamine and
enhance stde and federa “triage” procedures for prioritizing remediation dforts
at UST sites based on their pimoxy to drinkingwater supplies.

9. Accelerak laborabry and field research, andlpit projects, for he devebpment
and implementation of cost-effective water sugpdatment and remediation
technolog, and harmoniegthese efforts with other public/private efforts
underway

Recommendations for Blending Fuel for Clean Air and Water

Based on its review of the current water protection @otg, and the likelprogess that
can be made in tigeningand strentpeningthose protams byimplementingRecommendations
1 - 9 above, the Panelragd broadlyalthoudn not unanimouslythat even enhanced protection
progams will not gve adequate assurance that water supplies will be protected, and thas chang
need to be made to the Bfprogam to reduce the amount of MEBeingused, while ensuring
that the air qualitypenefits of RIG, and fuel suppland price stabilityare maintained.

Given the compleky of the national fuel stem, the advantag and disadvantag of
each of he fuelblendng options he Ranel consdered (see Apperndid), and he needd
maintain thear qudity ben€fits of thecurrent progam, thePand recommends a integrated
packageof actions byboth Congess and EPA that should ineplemented as quickly as possible
The keyelements of that packagdescribed in more detail below, are:

. Action ageed to broadlypy the Panel to reduce the use of ME Bubstantially
(with some members supportiitg complete phase out), and actionGpngess
to darify federal and stde authority to regulate and/or diminate the useof
gasoline additives that threaten drinkingiter supplies;

. Action by Congess to remove the current 2%yg&n requirement to ensure that
adequate fuel supplies can be blended in a cost-effective manner while quickly
reducingusag of MTBE; and

. Action by EPA to easuretha there is no loss of arrent ar qudity bendfits.

The Oxygen Requirement

10.  The current Clean Air Act requirement to require 2%gex, byweight, in RFG
must be removed in order to provide flakty to blend adequate fuel supplies in
a cost-dfective manne while quidkly reduang usage of MTBE and mantaining
air qudity bendfits.
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The panel recagzes that Congess, when adoptintpe ox/gen requirement,
soudht to advance several national polgnals (energ securityand diversity
agicultural policy, etc) that are beyd the scope of our pgrtise and
deliberations.

The panel further recogzes that if Congess acts on the recommendation to
removetherequirement, Congess will likely sek othe legislaive mechanisms to
fulfill the se othe naiond policy interests.

Maintaining Air Bendfits

11. Present toxc emission performance of Bfcan be attributed, to some deg, to a
combination of three primarfactors: 1) mass emission performance
requirements, 2) the use ofygenates, and 3) a necessapynpliance maig
with a per @llon standard.n Cal RK5, caps on specific components of fuel is an
additional factor to which tags emission reductions can be attributed.

Outside of California, liftinghe oxgen requirement as recommended above may
lead to fud reformulaions tha achieve the minimum peformance standads

required under the 1990 Act, rather than thediaegr qualitybenefits currently
observed.In addition, changs in the RIG progam could have adverse
consequences for conventionasgline as well.

Within Cdifornia, lifting the oxygen requirement will result in geater flexibility
to maintain and enhance emission reductions, particidantyalifornia pursues
new formulation requirements foegpline.

In order to ensure that there is no loss of current air quoeitgfits, EPA should
seek appropriate mechanisms for both th&Rhaselland Conventional
Gasoline protams to define and maintain in 8Hl the real world performance
obseved in RFG Phae | while preventing deterioration of thecurrent ar qudity
performance of conventionaégpline?

There are several possible mechanisms to accomplishQhis.obvious wajys to
enhance the mass-based performance requirements cuasdiyn the pragm.

At the same time, the panel reoaes that the different Baust components pose
differential risks to public health due in largegee to their variable potency

The panel urgs EPA to eplore and implement mechanisms to achieve equivalent

%The Pand is aware of the current proposl for further changes to thesulfur levels of gasoline and recognizes tha
implementation of ary change resuting from the Panel’s recanmendations will, of necessity needto be coordinated with
implementation of these othe changes. However, amgjority of thepand consideed the maintenance of current RFGair qudity
benefits as seprate from arny additional benefits that might accrie from the sufur changes curertly unde consderation.
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or improved public health results that focus on reduthinge compounds that
pose he geaestrisk.

Reducingthe Use of MTHE

12. ThePad agreed broally tha, in orde to minimizecurrent and futurethreats to
drinking water, the use of MTB should be reduced substantialBeveral
members believed that the use of ME8hould be phased out completéliyne
Panel recommends that Coags act quicklyo clarify federal and state authority
to regulate and/or diminate theuseof gasolineadditives tha poseathreat to
drinking water supplies

Initial efforts to reduce should hegmmediately with substantial reductions to
begn as soon as Recommendation 10 above - the removal of they2@hnox
requirement - is implamented®. Accomplishingany su¢y mgor change in the
gasoline supplywithout disruptions to fuel suppbnd price will require adequate
lead time - up to 4ears if the use of MTBIis eliminated, sooner in the case of a
substantial reduction (e.geturningto historical levels of MTE use).

The Panel recommends, as well, that sduction should be desigd so as to

3Unde §211 ofthe 1990 Qean Air Act, Congress provided EPA with authority to regulate fuel formulation to inprove
air qudity. In addition to ERA’s naiond authority, in §211(¢(4) Congess soucht to bdance thedesire for maximum uniformity
in our naion’s fuel supply with the obligation to enpower states to alopt neasures necessay to meet naiond air qudity
standads. Unde §211¢€)(4), states may adopt regulations on thecomponents of fuel, but nust demondrate tha 1) ther
proposd regulations are needed to address aviolation of the NAAQS and 2)it is not posible to achieve the desired outmme
without such changes.

The pand recommends tha Federal law be amended to darify EPA and stae authority to regulate and/or diminate
gasoline additives tha thresten water supplies. It is expected tha thiswould bedoneinitially on anaiond level to maintain
uniformity in thefuel supply. Forfurther action by the states, thegranting of such authority should bebased upon asimilar two
part test:

1) gates must demondrate tha thdr water resources are a risk from MTBE use, dbowve and beg/ond therisk posed by
othe gasoline components at levels of MTBE use present at thetime of therequest.

2) states have taken necessaryneasuies b restict/eliminate the presere d gasdine in the weter resairce. To
maximize the uniformity with which any changes are implemented and ninimize impacts on @st and fuel supply, the
pand recommends tha EPA establish aiteria for stae waiver requests indudingbut not limited to:

a. Water quality metrics nrecessaryo demonstrate tte riskto water resarces ad air quality metrics to
ensure no los of bendfits from thefederal RFG program.

b. Conrpliance with federal requirements to preent leaking and spillingof gasoline

C. Programs for remediation end respons.

d. A consisteit shedule for stae demonstrdions, ERA review, and ay resultingregulation of the

volume of gasoline componentsin order to minimize disruption to thefuel supply system.

4Although arapid, subgantial redudion will require removal of the oxygen requirement, EPA should, in ordeto

enable initial redudionsto ocur as soon & posible, review administrative flexibility unde existing law to dlow refiners who
desire to meke redudionsto beyin doingso.
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not result in an increase in MBRuse in Conventional Gasoline areas.

13.  The other ethers (e.§TBE, TAME, and DPE) have been less widalged and
less widelystudied than MTE. To the exent that theyhave been studied, they
appear to have similar, but not idatical, chemica and hydrogeologic
characeristics. The Ranel recommends acceadratd stidy of the heah effecs and
groundwater characteristics of these compounds beforaatkegllowed to be
placed n widespread use.

In addition, ERA and others should accelerate oimg research efforts into the
inhalation and ingstion health effects, air emission transformatioprbgucts,
and environmental behavior all oxygenates and other components likily
increase in the absence of MEBT his should include research on ethanol,
alkylates, and aromatics, as well as as@ine compositions containirigose
components.

14.  To ensure that amgduction is adequate to protect water supplies, the Panel
recommends that EPA, in conjunction with USGS, the Departments of
Agriculture and Energ industry and water suppliers, should move quidkly

a. Conduct short-term modeliranalyses and other research based on
existing daato estimate current and likely futurethreats of mntamination;
b. Establish routine sgems to collect and publish, at least annually

available monitoringlata on:

- use of MTEE, other ethers, and Ethanol,

- levels of MTEE, Ethanol, and petroleum ¢isocarbons found in
ground, surface and drinkingater,

- trends in detections and levels of MEBEthanol, and petroleum
hydrocarbons inigund and drinkingvater;

C. Identify and betn to collect additional data necesstaryadequatelassist
the current and potential future state of contamination.

The Wintertime Oxyfud Progam

The Wintertime Oxyfud Progam continues to providea means for someareas of the
countryto come into, or maintain, compliance with the Carbon Matestandard. Onlg few
metropolitan aeas continueto useMTBE in this progam. In most aeas today, ehanol can and is
meetingthese wintertime needs forymen without raisingolatility concerns yen the season.

15. ThePad recommends thathe Wintertime Oxyfud progam becontinual (a for
as longas it provides a useful compliance and/or maintenance tool for the affected
staes and meropolitan aeas, and (b) asumingtha theclarification of stae and
federal authoritydescribed above is enacted to enable states, where nectssary
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regulate and/or diminate the useof gasolineadditives tha threasten drinkingwater
supplies.

Recommendations for Evaluating and Learning From Experience

The introduction of reformulatedagpline has had substantial air quabgnefits, but has
at the same time raised sificant issues about the questions that should be asked before
widespread introduction of a new, broadlsed product. The unanticipated effects 0GR
groundwater higlight the importance of gtoring the potential for adverse effects in all media
(air, soil, and water), and on human and est&sy health, before widespread introduction of any
new, broadlyused, product.

16. In order to prevent future such incidents, and to evaluate of the effectiveness and
the impacts of the RE progam, EPA should:

d.

e.

Conduct a full, multi-media assessment (of effects on air, soil, and water)
of anymajor new additive toagoline prior to its introduction.

Establish routine and statisticalmlid methods for assessitige actual
composition of RIG and its ar qudity bendfits, indudingthe

development, to the mamum exent possible, of field monitoringnd
emssons charaerization techngues ¢ assess “reatorld” effects of
different blends on emissions

Establish a routine process, perhaps as a part of the Annual Air Quality
trends rgorting process, for r@ortingon theair qudity results from the
RFG progam.

Build on «isting public health survellance systems to mesurethe

broader impact (both beneficial and adverse) of ckmimggesoline
formulations on public health and the environment.
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In reviewingthe RFS progam, the panel identified three main options (MET&nd other ethers,
ethanol, and acombindion of dkylates and aomatics) for blendingto meet air qudity
requrements. Theyidentfied stengh and weaknesses of eachiopt

MTBE/other ethers A cost-effective fuel blendingomponent that provides higctane,

Ethanol

Blends of Alkyates
and Aromatics

carbon monoixie and ekaust VOCs emissions benefits, and appears to
contribute to reduction of the use of aromatics with relateid$cnd

othe ar qudity bendits; has high solubilityand low biodgradability in
groundwater, leadintp increased detections in drinkingter, particularly
in high MTBE use areasOther ethers, such as EEBappear to have
similar, but not idatical, behavior in water, sugestingtha moreneeds to
be learned before widespread use

An effective fuel-blendingomponent, made from domestiaigp and
potentiallyfrom recyled biomass, that provides higctane, carbon
monoxde emission benefits, and appears to contribute to reduction of the
useof aomaics with rdated toxics and othe ar qudity bendfits; can be
blended to mantain low fud voldtility ; could rase possibility of increased
ozoneprecursor enissions aaresult of omminding in gas tanks if
ethanol is not present in a majoridf/fuels; is produced currently
primarily in Midwest, requiringenhancement of infrastructure to meet
broader demand; because ofthigodegadability, mayretard
biodegadation and increase movement of mezand other luyocarbons
around leakinganks.

Effective fuel blendingcomponents made from crude oil; déktgs

provide lower octane than ggenates;increased use of aromatics will

likely result in hidper air toxcs emissions than current &Fwould

require enhancement of infrastructure to meet increased demand; have
groundwater characteristics similar, but not identical, to other components
of gasoline(i.e. low solubility and intemediate biodegradability)
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